Ouabain amplifies contractile responses to phenylephrine in rat tail arteries in hypertension.
Ouabain, a cardiac glycoside, binds to the alpha-subunits of Na+, K(+)-ATPase and inhibits Na+ pump activity. It has been proposed that endogenous ouabain, by inhibiting vascular Na+, K(+)-ATPase, can increase vascular resistance and thus may contribute to hypertension. One of the consequences of inhibition of the membrane Na+ pump is enhanced responsiveness of vascular smooth muscle to vasopressor substances. The purpose of the present study was to determine whether ouabain can enhance the responsiveness of the vasculature in hypertension. In the present study 100 microM ouabain enhanced the contractile response elicited by phenylephrine in isolated, perfused tail arteries from spontaneously hypertensive (SHR) and normotensive Wistar Kyoto (WKY) rats. The enhanced contractile response was more pronounced in the arteries of the SHR. We demonstrated that this concentration of ouabain inhibits the Na+ pump activity, measured as ouabain-sensitive 86Rb uptake, by about 65%, in isolated tail arteries. We conclude that ouabain can sensitize the vascular smooth muscle to the effects of vasopressor substances and this effect is more pronounced in genetically hypertensive rats. Endogenous ouabain may contribute to the pathophysiology of hypertension by enhancing vascular tone.